Section 1. 2×2 Dammann grating design to increase the quality of holographic images.
In our experiment, the concept of Dammann grating is adopted in design to increase the fidelity of the hologram images. The difference between 2x2 array and a single period is shown in figure S1 . In comparison with a single period, which produces a continuous image with lower image fidelity ( i.e. more laser speckles), the 2x2 periodic hologram generates an image consisting of discrete spots. The design can be further optimized by a N x N (N is an integer) Dammann grating, which can increase the image quality sharply. However, this will in turn require the need for longer fabrication time. To further characterize the metasurface, we measured the efficiency with different polarizations of the incident light at wavelength of 800 nm. The results are shown in Table S1 . From the results we can see that the conversion efficiency remains by varying the polarization state of incident light. We also measured the SNR at different wavelengths and polarizations which is given in in Figure S3 . The fidelity and the SNR of the reconstructed images get worse at shorter wavelengths. Moreover, the SNR is higher for the circular polarization compared with that for the linear polarization. nm, and 688 nm, respectively.
